Distribution of key enzymes of branched-chain amino acid metabolism in glial and neuronal cells in culture.
Transamination of branched-chain amino acids (BCAAs) catalyzed by the branched chain aminotransferase isoenzymes (BCATs) is believed to play an important role in nitrogen shuttling and excitatory neurotransmitter glutamate metabolism in brain. Recently, we have shown that the mitochondrial isoenzyme (BCATm) is the predominant form found in cultured astrocytes. In this study we used immunocytochemistry to examine the distribution of BCAT isoenzymes in cultured rat neurons and microglial cells. The cytoplasm of neurons displayed intense staining for the cytosolic isoenzyme (BCATc), whereas BCATm staining was not detectable in neurons. In contrast, microglial cells expressed BCATm in high concentration. BCATc appeared to be absent in this cell type. The second and committed step in the BCAA catabolic pathway is oxidative decarboxylation of the alpha-keto acid products of BCAT catalyzed by the branched-chain alpha-keto acid dehydrogenase (BCKD) enzyme complex. Because the presence of BCKD should provide an index of the ability of a cell to oxidize BCAA, we have also immunocytochemically localized BCKD in neuron and glial cell cultures from rat brain. Our results suggest ubiquitous expression of this BCKD enzyme complex in cultured brain cells. BCKD immunoreactivity was detected in neurons and in astroglial and microglial cells. Therefore, the expression of BCAT isoenzymes shows cell-specific localization, which is consistent with the operation of an intercellular nitrogen shuttle between neurons and astroglia. On the other hand, the ubiquitous expression of BCKD suggests that BCAA oxidation can probably take place in all types of brain cells and is most likely regulated by the activity state of BCKD rather than by its cell-specific localization.